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The title compound, C10H13N3S2, is roughly planar (r.m.s. 
deviation = 0.086 A). In the crystal, N— H- ■ -S hydrogen 
bonds link the molecules into (001) sheets. 

Related literature 

For a related structure, see: Li & Jian (2010). 




Experimental 

Crystal data 

C10H13N3S2 
M r = 239.35 
Monoclinic, C2^c 
a = 14.123 (3) A 
b = 7.7789 (16) A 



c = 21.384 (4) A 
P = 96.31 (3)° 
V = 2335.1 (8) A 3 
Z = 8 

Mo Ka radiation 



ju, = 0.43 mm 
T = 293 K 

Data collection 

Bruker SMART CCD 

diffractometer 
10756 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.057 

wR(F 2 ) = 0.170 

S = 1.35 

2680 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



0.23 x 0.18 x 0.17 mm 



2680 independent reflections 
2368 reflections with / > 2a(l) 
R inl = 0.043 



136 parameters 

H-atom parameters constrained 
A/£W = 0.71 e A~ 3 
AAmn = -0-34 e A~ 3 



D-H-A 


D—H 


H-A 


D- ■ A 


D-H-A 


N3-H3/1---S2' 


0.86 


2.48 


3.3195 (17) 


166 


Nl-HL4---S2 a 


0.86 


2.72 


3.430 (2) 


141 


Symmetry codes: (i) — j 


: + l,y,-Z- 


hi; (u) -x + l,y- 


-!,-*+!. 





Data collection: SMART (Bruker, 1997); cell refinement: SAINT 
(Bruker, 1997); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors thank Yu-Feng Li (Weifang University) for the 
data collection and initial processing of the CIF 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB5903). 
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4-Methyl-l-[4-(methylsulfanyl)benzylidene]thiosemicarbazide 
X.-G. Mu, X.-J. Wang and J.-J. Yang 

Experimental 

A mixture of 4-methylthiosemicarbazide (0.1 mol), and 4-(methylthio)benzaldehyde (0.1 mol) was stirred in refluxing eth- 
anol (20 mL) for 4 h to afford the title compound (0.076 mol, yield 76%). Colourless blocks of the title compound were 
obtained by recrystallization from ethanol at room temperature. 

Refinement 

The absolute structure was indeterminate in the present study. H atoms were fixed geometrically and allowed to ride on their 
attached atoms, with C— H distances = 0.93-0.97 A; N— H = 0.86A and with U K0 (R) = 1.2C/ eq (C^V) or 1.5{7 eq (C me thyl)- 



Figures 




! 



Fig. 1. The structure of the title compound showing 50% probability displacement ellipsoids. 



4-Methyl-1-[4-(methylsulfanyl)benzylidene]thiosemicarbazide 



Crystal data 



CioHi 3 N 3 S 2 



7^(000) = 1008 

D x = 1.362 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2368 reflections 

6 = 2.9-27.5° 



M r = 239.35 



Monoclinic, C2/c 
a = 14.123 (3) A 
6 = 7.7789 (16) A 
c = 21.384 (4) A 
(3 = 96.31 (3)° 



|i = 0.43 mm 

r=293K 



V= 2335.1 (8) A 3 

Z=8 



Bar, colorless 



0.23x0.18x0.17 mm 



Data collection 



Bruker SMART CCD 
diffractometer 



2368 reflections with I > 2o(I) 



Radiation source: fine- focus sealed tube 



-int 



0.043 
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graphite 6 max = 27.5°, 6 min = 3.0° 

phi and co scans h = — 18— »18 

10756 measured reflections A: = —10 — >10 

2680 independent reflections / = -27-^27 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2q(F 2 )] = 0.057 
wR(F 2 ) = 0.170 
S= 1.35 

2680 reflections 
136 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w=V[o 2 (F 2 ) + (0AP) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Ap max = 0.71 eA~ 3 

Ap m i„ = -0.34 e A~ 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 

2 

ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


II- *ITJ 
^iso ' ^eq 


S2 


0.62610 (3) 


0.59132 (7) 


0.31409 (2) 


0.0160 (2) 


SI 


0.65713 (4) 


-0.10944 (9) 


-0.11046 (3) 


0.0285 (2) 


N3 


0.59872 (11) 


0.4593 (3) 


0.19951 (7) 


0.0165 (4) 


H3A 


0.5447 


0.5113 


0.1957 


0.020* 


N2 


0.62552 (12) 


0.3592 (2) 


0.15110 (7) 


0.0170 (4) 


Nl 


0.74248 (12) 


0.3948 (3) 


0.25443 (8) 


0.0180 (4) 


H1A 


0.7538 


0.3359 


0.2221 


0.022* 


C9 


0.65908 (13) 


0.4741 (3) 


0.25306 (9) 


0.0152 (4) 


C2 


0.62751 (14) 


0.0364 (3) 


-0.05305 (9) 


0.0189(4) 


C5 


0.59070 (13) 


0.2501 (3) 


0.04735 (8) 


0.0156(4) 


C7 


0.69010 (14) 


0.0413 (3) 


0.00246 (9) 


0.0203 (5) 


H7A 


0.7441 


-0.0280 


0.0063 


0.024* 


C3 


0.54653 (14) 


0.1405 (3) 


-0.05812 (9) 


0.0191 (4) 


H3B 


0.5048 


0.1399 


-0.0949 


0.023* 
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Co 


V.O/Z/4 (13) 


A 1 A "7C 

U.14/5 (3) 


A HC1 A A /A\ 

u.uM4y (y) 


U.Ulol (4) 




HoA 


A "7 1 C O 

u. /Ids 


U.1MU 


A AO"7/; 


U.UZZ* 




Cs 


U.D0S66 (13) 


U.35 /6 (3) 


A AAAO 1 /A\ 

u.uyysi (y) 


U.Uloo (4) 




rloA 


(1 CUT 

U.M42 


A A TCT. 

U.42J3 


A A a/; 1 


u.uzu 




pin 

CIO 


a oi etc sia\ 
U.61503 (14) 


U.4U23 (3) 


A 1A"7/:0 /A\ 

U.3U/06 (y) 


U.Uly / [p) 




rllUA 


u.ooy / 


a lie/; 


a nnoi 

u.2yoo 


U.U3U 




I r i A 15 


a "7aaa 

u. /vuy 


a i c/: c 
U.3DDD 


A 1 A A 1 

U.3443 






H1UC 


A Q1 AH 

0.534 / 


u.siys 


A 1 1 CI 

U.31D3 


U.U3U* 




C4 


0.52844(13) 


0.2450 (3) 


-0.00809 (9) 


0.0185 (4) 




H4A 


0.4739 


0.3127 


-0.0116 


0.022* 




CI 


0.56946 (16) 


-0.0720 (3) 


-0.17628 (10) 


0.0233 (5) 




H1B 


0.5809 


-0.1476 


-0.2101 


0.035* 




H1C 


0.5735 


0.0452 


-0.1899 


0.035* 




HID 


0.5071 


-0.0934 


-0.1641 


0.035* 




Atomic displacement parameters (A^) 










U u 


U 


u 33 u n 


U 13 


u 


S2 


0.0166 (3) 


a ai c 1 n\ 
U.U1M (3) 


0.0 1 65 (3) -0.00 181 (16) 0.0024 (2) 


A AA1 1/1 (\ n\ 

U.UU3 14 (1 /) 


SI 


0.0262 (4) 


U.U342 (4) 


0.0247 (3) 0.0075 (2) 


0.0007 (2) 


a Ai i c /y\ 
U.U1 1 J (2) 


N3 


0.0154 (8) 


A A 1 "7/; /1 A\ 

U.U1 lb (1U) 


0.0163 (8) 0.0021 (6) 


0.0008 (6) 


A AA/1 1 Cl\ 

— U.UU41 ( /) 


N2 


0.0205 (8) 


A A 1 A "7 /1 A\ 
U.U14 / (1U) 


0.0163 (8) -0.0016 (7) 


0.0041 (6) 


A AA 1 O (~t\ 

U.UUlo ( /) 


Nl 


0.0169 (8) 


A A1AO /1 1 \ 

u.uiys (ii) 


0.0170 (8) 0.0007 (6) 


0.0009 (6) 


-0.0052 (6) 


C9 


0.0168 (9) 


U.U1 lb (11) 


0.0172 (9) -0.0041 (7) 


0.0026 (6) 


0.0002 (7) 


C2 


0.0205 (10) 


U.U163 (12) 


0.0184 (9) -0.0014 (8) 


0.0046 (7) 


-0.0013 (8) 


C5 


0.0206 (9) 


AA11Q/11\ 

u.uiis (ii) 


0.0147 (8) -0.0031 (7) 


0.0035 (6) 


0.0016(7) 


C7 


0.0170 (9) 


A ATT A /1 1 \ 

0.0220 (13) 


0.0220(10) 0.0012 (8) 


0.0031 (7) 


-0.0003 (8) 


C3 


0.0208 (10) 


0.0200 (13) 


0.0161 (9) -0.0015 (8) 


-0.0003 (7) 0.0002 (8) 


C6 


0.0187(10) 


0.0185 (12) 


0.0168 (9) -0.0018 (8) 


0.0008 (7) 


0.0009 (8) 


C8 


0.0179 (9) 


0.0145 (12) 


0.0175 (9) -0.0015 (7) 


0.0021 (7) 


0.0006 (8) 


CIO 


0.0157(10) 


0.0222(13) 


0.0207 (10) -0.0005 (7) 


-0.0008 (7) -0.0020 (8) 


C4 


0.0198(10) 


0.0165 (12) 


0.0190 (9) 0.0011 (7) 


0.0009 (7) 


0.0026 (8) 


CI 


0.0310(11) 


0.0201 (13) 


0.0194(10) -0.0045 (8) 


0.0049 (8) 


-0.0019 (8) 


Geometric parameters (A, °) 










S2— C9 




1.699 (2) 


C5— C8 




1.460 (3) 


SI— C2 




1.756 (2) 


C7— C6 




1.378 (3) 


SI— CI 




1.793 (2) 


C7— H7A 




0.9300 


N3— C9 




1.355 (2) 


C3— C4 




1.389 (3) 


N3— N2 




1.381 (2) 


C3— H3B 




0.9300 


N3— H3A 




0.8600 


C6 — H6A 




0.9300 


N2— C8 




1.285 (2) 


C8— H8A 




0.9300 


Nl— C9 




1.327 (3) 


C10— H10A 




0.9600 


Nl— CIO 




1.452 (3) 


C10— H10B 




0.9600 


Nl— H1A 




0.8600 


C10— H10C 




0.9600 


C2— C3 




1.396 (3) 


C4 — H4A 




0.9300 


C2— C7 




1.401 (3) 


CI— H1B 




0.9600 


C5— C4 




1.397 (3) 


CI— H1C 




0.9600 
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C5 — C6 


1.402 (3) 


po c 1 1 
C2 — o 1 — C 1 


1 Pi a on i 1 n\ 
lU4.2y (10) 


l~*C\ \T1 MO 

CV — JN3 — JN2 


116.63 (lb) 


r^n \n in a 
Cy — JN3 — H3A 


1 on /; 
120.6 


MO MO HI A 

JN2 — JN3 — Hi A 


1 on /; 
120.6 


po \n mo 
Co — JN2 — JN3 


116.64 (1 /) 


cy — jn i — cio 


ni co o\ 
123.52 (1 /) 


r^n mi tt i a 
cy — JN 1 — HI A 


1 1 o o 
116.2 


\T 1 TT1 A 

CIO — JN 1 — HI A 


i i o o 
116.2 


Ml f^Ct Ml 

JN 1 — Cy — JN3 


i i /: no o\ 
Il0.y6 (16) 


M1 f^C\ CO 

jn i — cy — »2 


1 OO 0 O / 1 C\ 

123.3 / (15) 


mi r^n 

JN3 — cy — »2 


liy.DD (15) 


r^i po f^n 
C3 — C2 — C / 


i in nc ^1 n\ 

ny.05 (iy) 


r^i po c 1 
C3 — C2 — a 1 


1 0^ 00 ( 1 

123.22 (15) 


/~""7 po c 1 
C / — C2 — S 1 


115. /0 (16) 


f^A r^c r^/: 
C4 — CD — CO 


1 1 O A 1 /1 0\ 

116.41 (1 /) 


f^A r^c r^o 
C4 — CD — Co 


1 on n /i o\ 
120.1 / (1 /) 


C6— C5— C8 


121.41 (17) 


C6— C7— C2 


120.85 (19) 


C6— C7— H7A 


119.6 


C2— C7— H7A 


119.6 


C4— C3— C2 


119.87(18) 


C4— C3— H3B 


120.1 



CI — HID 


0.9600 


/^O /^O HID 

C2 — C3 — Hits 


1 on 1 
120.1 


C / — C6 — C5 


1 on c/; o\ 
120.56 (1 /) 


f^n f^c tt/t a 
C / — C6 — H6A 


lino 

iiy./ 


f^Z f^£. TT/T A 

C5 — C6 — H6A 


1 1 n o 

i iy. / 


MO f^Q f^Z 

JN2 — Co — C5 


1 1 n oo d o\ 
liy. / / (lo) 


mo r^Q TTO A 

JN2 — Co — HoA 


1 on 1 
120.1 


r^c r^o uo a 
C5 — C6 — H8A 


1 on 1 
120.1 


m 1 nfi Hint 
JN 1 — C10 — H10A 


1 nn c 

ioy.5 


Ml pin rjl/lD 

JN 1 — C10 — H10B 


1 nn c 

ioy.5 


mnA nn ui nr> 
H 1 OA — C 1 0 — H 1 Ors 


1 nn c 

ioy.5 


mi pi o uinr 
JN 1 — C10 — H10C 


1 nn c 

ioy.5 


mnA nn tt i n/" 1 
H 1 OA — C 1 0 — H 1 0C 


1 nn c 

ioy.5 


r r i no nn tt 1 nr 
H 1 Ohs — C 1 0 — H 10C 


1 nn c 

ioy.5 


n pyi 

Cj — C4 — CD 


101 O/l / 1 0\ 

121.24 (lo) 


/^l A TT/I A 

CI — C4 — H4A 


1 1 n a 

ny.4 


PC A TT/l A 

Cj — C4 — H4A 


i in d 

ny.4 


SI— CI— H1B 


109.5 


SI— CI— HlC 


109.5 


H1B— CI— HlC 


109.5 


SI— CI— HID 


109.5 


H1B— CI— HID 


109.5 


HlC— CI— HID 


109.5 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

N3 _H3A-S2 i 0.86 2.48 3.3195 (17) 166 

Nl— H1A-S2 ii 0.86 2.72 3.430 (2) 141 

Symmetry codes: (i) -x+\,y, -z+1/2; (ii) -x+3/2, y-V2, -z+1/2. 
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